Department of Veterans Affairs 7/6/10
Medical Center - Batavia

Ward B Renovation - 2" Floor Building #1

Project No. 528-352

SECTION 033053
(SHORT-FORM) CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRIPTION:
This section specifies cast-in-place structural concrete and material
and mixes for other concrete.
1.2 RELATED WORK:
A. Materials testing and inspection during construction: Section 014529,
TESTING LABORATORY SERVICES.
1.3 TOLERANCES:
A. ACI 117.
B. Slab Finishes: ACI 117, F-number method in accordance with ASTM E1155.
1.4 REGULATORY REQUIREMENTS:
A. ACI SP-66 ACI Detailing Manual
B. ACI 318 - Building Code Requirements for Reinforced Concrete.
1.5 SUBMITTALS:

A. Submit in accordance with Section 013323, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
Concrete Mix Design.
Shop Drawings: Reinforcing steel: Complete shop drawings.

D. Manufacturer's Certificates: Air-entraining admixture, chemical
admixtures, curing compounds.

1.6 APPLICABLE PUBLICATIONS:
A. Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.
B. American Concrete Institute (ACI):

117R-06. v v i it iiie e Tolerances for Concrete Construction and
Materials

211.1-91(R2002) v ... Proportions for Normal, Heavyweight, and Mass
Concrete

211.2-98(R2004) ......... Proportions for Structural Lightweight Concrete

301-05. ...t Specification for Structural Concrete

SP-66-04 ... ACI Detailing Manual

318/318R-05.......co... Building Code Requirements for Reinforced
Concrete

C. American Society for Testing And Materials (ASTM):
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Al185-07. . i iiiii. Steel Welded Wire, Fabric, Plain for Concrete
Reinforcement

C31/C31IM-08. ..., Making and Curing Concrete Test Specimens in the
Field

C33-07 it Concrete Aggregates

C39/C39M-05............. Compressive Strength of Cylindrical Concrete
Specimens

C94/C94M-07 . v v v i e Ready-Mixed Concrete

C143/C143M-05........... Standard Test Method for Slump of Hydraulic
Cement Concrete

Cl50-07.. i Portland Cement

Cl72=07 e i ennennn Sampling Freshly Mixed Concrete

Cl173-07.Air Content of Freshly Mixed Concrete by the Volumetric Method

C192/C192M-07. ... Making and Curing Concrete Test Specimens in the
Laboratory

C231-08. ..t iiiiiiinnnnn. Air Content of Freshly Mixed Concrete by the

Pressure Method

C260-06. ..t eennnnnn Air-Entraining Admixtures for Concrete

C330-05. ... Lightweight Aggregates for Structural Concrete
C494/C494M-08........... Chemical Admixtures for Concrete
E1155-96(2008) ... v ... .. Determining Fy Floor Flatness and F, Floor

Levelness Numbers

PART 2 - PRODUCTS

2.1 MATERIALS:

H & @ = = O

Portland Cement: ASTM C150, Type I or II.

Fly Ash: ASTM C618, Class C or F including supplementary optional
requirements relating to reactive aggregates and alkalis, and loss on
ignition (LOI) not to exceed 5 percent.

Coarse Aggregate: ASTM C33, Size 67. Size 467 may be used for footings
and walls over 300 mm (12 inches) thick. Coarse aggregate for applied
topping and metal pan stair fill shall be Size 7.

Fine Aggregate: ASTM C33.

Lightweight Aggregate for Structural Concrete: ASTM C330, Table 1
Mixing Water: Fresh, clean, and potable.

Air-Entraining Admixture: ASTM C260.

Chemical Admixtures: ASTM C494.

Welded Wire Fabric: ASTM A185.
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j. Liquid Densifier/Sealer: 100 percent active colorless aqueous siliconate
solution.
Q. Grout, Non-Shrinking: Premixed ferrous or non-ferrous, mixed and applied

in accordance with manufacturer's recommendations. Grout shall show no
settlement or vertical drying shrinkage at 3 days or thereafter based on
and produce a compressive

(5000 psi) at

initial measurement made at time of placement,
strength of at least 18mpa (2500 psi)

28 days.

at 3 days and 35mpa

2.2 CONCRETE MIXES:

A. Design of concrete mixes using materials specified shall be the
responsibility of the Contractor as set forth under Option C of ASTM
Co4.
Compressive strength at 28 days shall be not less than 3500 psi
Establish strength of concrete by testing prior to beginning concreting
operation. Test consists of average of three cylinders made and cured in
accordance with ASTM C192 and tested in accordance with ASTM C39.
D. Maximum slump for vibrated concrete is 100 mm (4 inches) tested in
accordance with ASTM C143.
E. Cement and water factor (See Table I):
TABLE I - CEMENT AND WATER FACTORS FOR CONCRETE
Concrete: Strength Non-Air-Entrained Air-Entrained
Min. 28 Day Comp. Min. Cement Max. Water Min. Cement Max. Water
str. kg/m® (lbs/c. Cement Ratio kg/m? Cement Ratio
MPa (psi) yd) (lbs/c. yd)
35 (5000)%° 375 (630) 0.45 385 (650) 0.40
30 (4000)%° 325 (550) 0.55 340 (570) 0.50
25 (3000)%° 280 (470) 0.65 290 (490) 0.55
25 (3000)%° 300 (500) . 310 (520) «

1. If trial mixes are used,
compressive strength 8.3 MPa
concrete strengths above 35 Mpa

shall achieve a compressive strength 9.7 MPa

f'c.

2. Lightweight Structural Concrete.

values.

(1200 psi)

(5000 psi),

in excess of f'c.

the proposed mix design shall achieve a

For

the proposed mix design

(1400 psi)

in excess of

Pump mixes may require higher cement

* Determined by Laboratory in accordance with ACI 211.1 for normal

concrete or ACI 211.2 for lightweight structural concrete.
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TABLE II TOTAL AIR CONTENT
ATIR CONTENT OF LIGHTWEIGHT STRUCTURAL CONCRETE

Nominal Maximum size of Total Air Coarse Aggregate, mm’s (Inches)
Content Percentage by Volume
Greater than 10 mm (3/8 in) 4 to 8 10 mm (3/8 in) or less 5 to 9

2.3 BATCHING & MIXING:

A.

Store, batch, and mix materials as specified in ASTM C94.

1. Job-Mixed: Concrete mixed at job site shall be mixed in a batch mixer
in manner specified for stationary mixers in ASTM C94.

2. Ready-Mixed: Ready-mixed concrete comply with ASTM C94, except use of
non-agitating equipment for transporting concrete to the site will
not be permitted. With each load of concrete delivered to project,
ready-mixed concrete producer shall furnish, in duplicate,
certification as required by ASTM C94.

3. Mixing structural lightweight concrete: Charge mixer with 2/3 of
total mixing water and all of the aggregate. Mix ingredients for not
less than 30 seconds in a stationary mixer or not less than 10
revolutions at mixing speed in a truck mixer. Add remaining mixing
water and other ingredients and continue mixing. Above procedure may

be modified as recommended by aggregate producer.

PART 3 - EXECUTION

3.1 REINFORCEMENT:

Details of concrete reinforcement, unless otherwise shown, in accordance
with ACI 318 and ACI SP-66. Support and securely tie reinforcing steel

to prevent displacement during placing of concrete.

3.2 PLACING CONCRETE:

A.

Before placing new concrete on or against concrete which has set,
existing surfaces shall be roughened and cleaned free from all laitance,
foreign matter, and loose particles.

Convey concrete from mixer to final place of deposit by method which
will prevent segregation or loss of ingredients. Do not deposit in work
concrete that has attained its initial set or has contained its water or
cement more than 1 1/2 hours. Do not allow concrete to drop freely more
than 1500 mm (5 feet) in unexposed work nor more than 900 mm (3 feet) in
exposed work. Place and consolidate concrete in horizontal layers not

exceeding 300 mm (12 inches) in thickness. Consolidate concrete by
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spading, rodding, and mechanical vibrator. Do not secure vibrator to
forms or reinforcement. Vibration shall be carried on continuously with

placing of concrete.

3.3 PROTECTION AND CURING:

Protect exposed surfaces of concrete from premature drying, mechanical
injury, and excessively hot or cold temperature. Curing method shall be
subject to approval by Resident Engineer.
3.4 FINISHES:
A. Slab Finishes:

1. Steel Trowel Finish: Applied toppings, concrete surfaces to receive
resilient floor covering or carpet, future floor roof and all
monolithic concrete floor slabs exposed in finished work and for
which no other finish is shown or specified shall be steel troweled.
Final steel troweling to secure a smooth, dense surface shall be
delayed as long as possible, generally when the surface can no longer
be dented with finger. During final troweling, tilt steel trowel at a
slight angle and exert heavy pressure on trowel to compact cement
paste and form a dense, smooth surface. Finished surface shall be
free of trowel marks, uniform in texture and appearance.

2. Finished slab flatness (FF) and levelness (FL) values comply with the

following minimum requirements:

Slab on grade & Shored suspended Unshored suspended slabs
slabs
Specified overall value Fy 25/F, Specified overall value Fr 25
20
Minimum local value Fr 17/F, 15 Minimum local value Fr 17

3.5 SURFACE TREATMENTS:

A. Surface treatments shall be mixed and applied in accordance with
manufacturer's printed instructions.

B. Liquid Densifier/Sealer: Use on all exposed concrete floors and concrete
floors to receive carpeting except those specified to receive non-slip
finish.

3.6 APPLIED TOPPING:

A. Continuously place applied topping until entire section is complete,

struck off with straightedge, compact by rolling or tamping, float and

steel trowel to a hard smooth finish.
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